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(54) yCTPOflCTBO A/W PEMOHTA 06CAA- 
HO« KO/lOHHbl 

(57) H3o6peTeHwe othocmtc* k peMOMTHO-w30- 
* fl»UMOMHhiM pa6oTaM o6c3Ahux ko/iohh ne<t>- 

Tera3dBbix cxaaxMH a** BOCcraHOBneHWH *x 
repMeTMwocTvi. Ue/ib-noawujeHne naAexho- 
cm ycTaHOBkw MeTa/wtmectcoro nnaCTwp* 
(Mn). B KOpnyce ycTpoftcrea ycT3H0B/>eHbi 
3/ieKTpoABwraTe/ibc peAyKTopoM» rwAPOHacoc 
m mapouMnMHAP c rio/ibJM nopumeM m mto- 
kom. floA Mfl Ha Ba/iy xopnyca ycTanos/1 eHa 
paCKa-rwaaKHua* ronoB<a(Pf). B Hw*He* m-*c- 



TM KOpnyCd C BO3MO*H0CTblO B3aMMOA6MCTaMfl 

c Mfl pa3MemeH ynop c xcecixo cbr33hhwm c 
hum npnaOAOM ero oceBoro nepeMeiueHMfl. 
HaA pacno/io*eH AopHvipyioiuuM KOHyc , 

yCTaHOB/ieMHblft Ha UJTOICe C B03MOXHOCTbK> 

B3anMOA^HCT8vi» c Mn. ripwBOA nepeMeme- 
hmp ynopa awno/iHeH a bhac AW<l><J>epeHui/iajib- 
Moro nopuJMn, ycTaHoe/ieMMoro b xopnyce w 
o6pa3yioinero c ero cTeHieaMw ABe xaMepw. 
OArta M3 KaMep ruApas/umecKt* cesi3aHa KaHa- 
/iom c no/ioCTbto MarMeTaMMH, a Apyraa - APy- 

fMM KfiHd/IOM C flO/IOCTblO BaMMfl 

rviAponacoca. Meacay co6o# xaMepw caaaaHbr 
KaManoM c pacnonowenMbiM e hcm o6p8TMUM 
K^anaHOM co tuTOKOM. KOHyc, npoxoA» "O MH. 
Ae<t>opMVtpyeT ero a mmahhaP w npu)XMMaeT k 
p^MOHTwpyeMow TpySe. riepeMeiuaeMaa 
BC/ieA aa KOMycoM Pr co$Aaer Aono/iHKTe/ib- 
ny»o n/iacTwsecKyio Ae<t>opMauwio. flpn aoctw- 
xeHHti aepxHero nonoxenvifl cbowm 
topuom B03ABMCTByet Ha ujtok icnanana, koto- 

pbW OTKpUBBeT AOCTyn pd60M6" JKMA^OCTH M3 

Kanepw H3A nopuineM no Kana/iy b no/iocTb 
BcacbiBaHM« rwAPOHacoca. KoHtaxTHasi n/io- 
maAb M yAep>KwaaK>a;ee yen/we MP na ctchkc 
o6c3ahom KOnOHMbi AOCTaTOMHbi a*« ero yAep- 
)KaHHn. 1 wi. 
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H3o6peTeHne othochtcm k ycrpo^cTBaM 
•flnq peMOHTHO-M3OnauM0HHbix pa6oT o6caA- 
hwx hoaohh He<t>Tera30BWx cicsaxnH c uenbio 
BOCCTaHOB^eHvifl mx repMeTUHMOCTM. 

Ue/ibio M3o6peTeHHJi flBnRercfl noBbiuje- 
MVte HaAfcxnocTM ydaHOBicM MerannnMecKoro 
n/iacTbipp. 



Ha sepTe*:e cxeMatwHHo Mao&paxeno 
npeA/iaraeMoe ycTpoi?iCTBO aip peMOHTa 06- 
caAHO^ KO/tOHHb*. npoAonbMWrt pa3pe3- 

B UM/iMHAPw^ecKOM Kopnyce 1 yctportCT- 
oa, cnycxaeMoro a cKB3*wny H a Ka6e/»e 2. 
pacnOAo>*ceH anexipOABuraTenb 3 c peAy^ T o* 
pOM 4. AByxn/iynatepHww ri^ApOHacoc 5 c eca- 
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cweaiomMMn 6. HarHeiaienbHbiMM 7 m peAy*- 
uwiohhwm 8 KnanaHaMw. .mapoum/iuhap 9 c 
no/ibiM nopujKeM 10 h lutokom 1 1 . AH<l><|>epeH- 
unanbHwA nopiueHh 12, »BAAK)mnHC« npHBO- 
AOm oceaoro nepeMeiueHMA ynopa 13. m 

XeCTKO C HUM C8ft33HHbJM, AOpHHpyJOlUMM KO- 

Hyc 14 c noAnpyxuneHHUMvi nA3Ba*omwMn 
nnauiKaMM 15. pacicaTbieaioiudfl ronoaxa 16 u 
npoA0/ibHO-ro<(>pvip0BaHHw(i MeTanAHMeCKwft 



ca nocTynaer a kaMepy h3a AH<J><J>epeHuna/ib- 
HwM nopuiK€M 12 w pa6oMee Aa afl eHne nepe3 
ynop l3yAepjKweaeT npoAonbHO-rocppwpOBaH- 
muvi Mera/i/iMHecKMM n/iacTwpb 17. flpn 3T0M 
o6paTHb<& K/iandH 19 aanpuT. 

riocne Aoc™*ceHHH Heo6xoA M Moro Aao/ie- 
HMfl noAnpyxuMeHHbii^ 30rt0THM*-nepeicmoM3- 
Tenb 18 nepeMecTMTcn shhs ao ynopa. 
0TKpwaa« AOCTyn pa6oMen hcmakoctw no K3ha- 



n/>acrupk 17. Pa6osne no/iocm rnApoun/inM- 10 nyanoA nopiueHb 10 rnAP0m<t/iMHAP3 9 



Apa 9 m noAoro nopuiHR 10 r*ApaBAvmecxn 
CBfl3aHw Mexay co6ofl no xaHany a- *epe3 noA- 
npy>KviHeHHMw 30nOTHvtK-nepeKn)OMaTenb 18, 
KaMepa, o6p330B3HHaa ctckksmm xopnyca h 
AH<|>4>epeHUnaAbHUM nopiDHer* 12. rwApaBAii- 
hcckm cBH3awa no Kananyjc no/iodbto wame- 

T3HMR fWAPOHBCOCa. 

Apyraa KaMepa. o6pa30B3HHaa CTenxaMH 
KOpnyca m A^<t>^pe»uvianbHbiM nopiuweM. 
ruApaennMecKu cba33hb c noAOCTbK) Bcacwaa* 
hm« ruApoHacoca KananoM^. 

B AW<t>'<i>epeHUwa/ibHOM nopume a"« cbh- 
3vi ofievix KaMep Bbtno/meH icanan c axcwaAbHO 
pacnono)KaHHbiM o6paTHWM KAanaHOM 19 c 
BwciynaioiuuM M3 xopnyca ujtokom. B hcxoa- 
hom noAO*eHwu KnanaH 19 3axpbiT m paaAeAfl- 
eT KdMepui, o6pasoBaHHue 

Aw4><t>epeMMM37ibHWM nopuineM 12 co CTenxa- 
Mw*s>pnyca. BHyrpeHHfln noAocTbycTpovicTBa 
3anonHeh3 pa6oMeft KWAKocTbio m cxOMnen- 
cwposana c BKeiunefc cxsaxuHHOM cpeAOii 
snactMHHUM KOMneHcaTGpoM 20. AopMwpyto- 
u\<n* icowyc 14 m pacKaTbiBaiou4a» ronoBKa 16 
yCTawOBiieMbi na xonue nonoro ujToxa 11. npn 
3TOM;papicaTWBaiou;afl ronoBKa xMHeMaTMHe- 
ckh cabana c sneicTpoABwraTe^eM 3 nepe3 
Te/iecKonwMBcicMM Ban 21 xopnyca. ycTanoB- 
neHHUft wa onopax Kanem** b hoaom urroxe 1 1 . 
nopujv.e 10.CB«3aHMbiii C hum B3A 22 w nnaHe- 
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flopHnpyiOtnua Konyc 14. npoxoA« no 
n/iacTbipto 17. 4>opMnpyeT ero e mmhhap m 
npwxuMaeT k peMOHTnpyeMO* Tpy6e. a ero 
n/i3B3K>mwe nAatUKvt KanviOpyioT. co3Aaeafl ra- 
paHTMpoBaHHuw HaT»r. nepeweiuaeMan acneA 
3a AopHwpyiomHM KOHyCOM 14 pac<aTbiBaio- 
iM3» ronOBxa 16 co3AaeT Aono/iHUTe/ibHyjo 
nAacTvmeocyto Ae^opwauvtK) nnaciwp« 17 no 

M3Kp0- W MMK p0H6pOBMOCT5?M BMyTp8HHBM 

•ctcmicw oGcaAHO* ko/iohhw vi ynpOHKBeT no- 
aepxHOCTHbia caoi?i BKyTpeHHe^ noeepXHocTM 
n/iacTwpp 17. Op* AOCTw>ceHMM sepxHero no- 
noxeHH* AopHwpyioiuan ronoaica 16 cbomm 
topuom B03Ae^cTeyeT hb lutok KAanaHa 19. 
KOTOpufc OTKpbiBaeT AOCTyn pa6oMeft *i*ako- 
ctm M3 K3Mepw naA /wwepeimwaJibMWM nop- 
uiHeM 12 no lonany As no/iocTb BcacwBaHMfl 
rwApoHacoca. 

S 3T0M nO/lO>KCMMH KOHT3KTM3rt nAOlUSA^ 

n yAep^MBaiomee ycMAMe nnacTUpR 17 wa 
cTeHice o6caAHO^ koaohhw AOCTaTOHHw a/i« 
eroyAepjKMBBHMfl w A^^^P^HUnanbHuft nop- 
ujeHb 12 BMecTe c nopMwpyiouiMM KonycoM 14 
vi pacKaTbiaaioiMe^ toaobkow 16nepeMecTMTCJi 
asepx. o6ecnesvi8a^ no/iMbivi wx bwxoa*»3 "^a- 
CTbipfl 17. 

nocne saeepiuewufl pagorbi no yctanoBKe 
nnscTup^ 17 3AeKTponpMBOAOM 3 o6ecneMn- 
gaeTCfl ocBo6ox<AeHwe xopnyca npvi6opa ot 



Tap.nWM PWy^'VH y 7 TniurnnnTunuPTra MS nOBeDXHOCTb. 



3KCueHTpMK 23,cny)KatuMft npusoAOM Aeyx 
nAyHxepoo rwAPOHacoca 5, 

n p oaoa b h o-ro4> pwpoBaHHbi^ Meta a a Mne- 
ckhvi n/iacTbipb 17 a TpaHcnopTMOM noAOHce- 
hhh pacnoAO^en MexAy. T.e. yAepx<MBaeTC» 
AopMMpyiOiUMM KOHycoM 14 m ynopOM 13. 

J^Afl 33KpenAeHWR yCTpOftCTpa B KOAOHHe 

oho cna6xeHO ynopMbiMM ujAwncaMW unw nxo- 
pHMw (ne nox333Hb)). 

YcTpotftcYBO pa60Taet CAeAyK>m"M oopa- 

30M. 

Ha MMTepBane npoaeAeMnn peMOHTHo- 
M3on»unoMHbix pa6ox no xa6enK> 2 BK/nosaeT- 
Cfl 3AexTpoABviraTe/ib 3. kotopw* nepe3 



bo TpaHcnoprnpyeTCw Ha noaepxHocib. 
0) o p m y a a n3o6peTeHH» 

YCTpOflCTBO AAA PCMOMT3 o6caAHOii KO- 

45 aohhw, BKji>OHaK>iuee xopnyc, ycTaHoa/ieHHwe 
b H6M aneKtponpwBOA c peAyKTOpoM. rviApo- 
Macoc m rwAPOU^nHHAP c nanbiM nopujHeM h 
ujtokom. MeTaA/iiAMecKHvt nnacTwpb. yCTanOB- 
neHHyK> noA hum Ha BaAy xopnyca pacxaTMBa- 

50 K>my*o roAoaicy m pa3MeiueHHb»^ b hm^hbiH 
sac™ xopnyca c eo3M05KHOCTbK> aaanMOAen- 
ctbw» c MeTSAAvwecKMM nAaCTwpeM ynop. o t- 

/IHH3lOmeeC5l TCM. MTO. C UeAbK> nOBMUl©" 

HM5? H3AOKH0CTV1 ycxaHOBKM MeTaAnviHetxoro 



pw rviAPonacoca 5 n oAHOBpeMenHo bo Bpame 
Hue sepea b3aw 21 m 22 pacxaTUBaiomYK) 
roAOaxy 16: nepBOHasanbHO xopnyc 1 npn6o- 
pa 33flK0pwBaeTc« b koaohhb Tpy6. a 33T6M 
pa6oMafl *nAKOCTb no onaAydoT ruADOMaco- 



c ynopQM npMBOAOM ero oceeoro nepeMeiue- 
hh» w pacnonoKeHHWM naA pacK3TWBa»oiuew 

r0A08K0tf AOpHVipyiOlUMM KOHyCOM. yCTOMOB- 

nenHWM na unoxe ruApouwAMHApa c bo3wo>k- 

HOCTbK> B33MM0AevHCT8nft C M6TaAAVtM6CKHM 
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n/iacTUpeVi. aa/i Kopnyca KMHeMaTvmecKii cbr- 
33h c 3n e kt pon pH bo aom , npMBOA oceBoro ne- 
peMemenM» ynopa Bbinp/iHCH b buac 
AM4>4>epeHUMa^i»Moro nopuiH«, ycTaHoe/ieH- 
Horo e Kopnyce m d6paayioiuero c ero CTemca- 
mvi ABe KaMepu, rwApaa/iMMecKM cBaaaHMbie 
mokay co6oh icaHanoM c pacno/ioaceHHHM b 



h6m o6pSTHWM KnanaHOM co uiTOKOM. npu 
3tom OAHa H3 KaMep rMApaannMecKn cBR3ana 
c nonocTbio nar MeraHMH. APyra« - c no/toctbio 
ecacwB3Hn« ruAponacoca, a AopHMpyiomw* 
Konyc yctaM0B/i6H c B03M0*cNOCTbio B3anMO- 
AefiCTBH» b aepxHeM nono»ceNMw co uitokom 
oGpaTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (1 1) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 1 0 and a pin, 1 1 , a differential piston, 1 2, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 1 9, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve, 

[see original for figure] 
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